Currently, oesophageal cancer is not a public health priority disease in Sub-Saharan Africa.
Introduction
Globally, IARC1 reported that oesophagea l cancer was the 8th commonest cancer 2,3, accounting for 462,000 new cases & 6th commonest cause of cancer deaths worldwide in 2002 1 . In developing countries, it was the 5th commonest cancer 4 , while in Sub-Saharan Africa, 15,150 cases in males & 7,200 cases in females were estimated to occur in 2002 1, 5 . It is interesting to note that other types of cancers common in the region are Kaposi's sarcoma and cancer of cervix 6, 7 which are prioritized indirectly by provision of some resources towards them from well concerted efforts of the governments in the region together with development partners through global support against communicable diseases which are their aetiological factors, HIV/AIDS and HPV, respectively. On the other hand, cancers which are not associated with communicable carcinogenic agents like oesophageal cancer are left in the dark, consequently, unprioritized. During the pre-independence of African countries, there were three marked perculiarities of oesophageal cancer reported, namely; geographical distribution, vagaries of the sex ratio, and changing pattern of incidence with time 8 . In the Sub-Saharan African Region, oesophageal cancer is a disease commonly diagnosed at a late stage with poor prognosis and limited treatment leading to a high case fatality rate despite some countries having the state-of-the-art specialized cancer centres in the region 2, 3, 8, 9 . Surprisingly, the disease had received low priority for health care services in the region. This is attributed to the fact that the health sector in the region is obscured by poverty and communicable diseases and also because most of the data on cancer is incomplete and anecdotal. For instance, in 2002 it was only the Republic of South Africa and Mauritius in the region which submitted the data of cancer mortality to the WHO 2, 3 . Fortunately there is a global call to improving health information on cancer through population & health research which might vindicate the extent of burden in terms of morbidity and mortality caused by these other cancers for health policy consideration. Consequently, there is a good African political will elucidated by the 14th African Union Summit in Addis Ababa, Ethiopia which was conducted from January 25th to February 2nd, 2010, under the theme: "Information and Communication Technology in Africa: Challenges & Prospects for Development " 10 where health information technology was included as a tool for planning and development for the continent. Various countries in the Sub-Saharan African Region had established national or hospital based cancer registries and population based cancer registries from where different disaggregated studies on oesophageal cancer have emerged. However, the following question still remained unanswered as a region: "To what extent is esophageal cancer a burden in the Sub-Saharan African Region in terms of incidence and prevalence?" Therefore, this paper attempts to aggregate and analyze published scientific data and anecdotal studies on esophageal cancer in the Sub-Saharan African Region in order to ascertain the incidence, prevalence and geographical distribution of the disease in the region for evidence-based public health priorities.
Study Area
Sub-Saharan Africa is a region with countries lying below the Sahara Desert. It comprises of 46 countries out of the 53 African Member States (Figure 1) 
Methods
This study was an epidemiological research using systematic literature review approach. A pub med search was conducted from 1950 to 1999 database, limited to English language using the following MeSH key words: oesophageal carcinoma, black population, upper digestive tract endoscopy, barium swallow,
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Ritsumeikan Asia Pacific University incidence, prevalence and Sub-Saharan Africa. To increase the searching power, some of the relevant references from the satisfying studies were added key words in order to get some details or primary data. Studies on specific occupation groups like gold miners in South Africa and copper miners in Zambia were excluded to limit confounding factors. To be included in the main analysis, population gender based and age group standardized data must have been described explicitly and the incidence or prevalence rates had to be reported per specific unit time (week, month or year). However, diagnostic inclusion criteria included both clinical investigation diagnosis [radiological (barium swallow) and upper tract endoscopy] and histology based diagnosis confirmation.
Results
The number of published studies on epidemiology of oesophageal cancer in the Sub-Saharan Africa retrieved was relatively small, 54 articles, covering 1950 to 2004 and their time denominators were not always comparable. Only 16 studies satisfied the inclusion criteria.
The overall trend of the oesophageal cancer under the period of study showed a steady increase in the population based age-gender standardized incidence rates, ranging from 0.6 cases to 76.6 cases per 100,000 males and 0.8 cases to 36.5 cases per 100,000 females from 1950 to 2002. The Republic of South Africa registered the highest incidence of 76.5 cases per 100,000 males and 36.5 cases per 100,000 females while lowest incidence was recorded in the West African countries. Mali registered the lowest incidence rate in females with 0.8 cases per 100,000 females and Guinea had the lowest male incidence rate of 0.6 cases per 100,000 males.
However, most of the data in the Sub-Saharan African Region was not always consistently accessible to show continuity. The few studies which showed continuity using the same methodologies could be depicted from Kenya, Republic of South Africa, Uganda and Zimbabwe. For instance, in Ugandan studies the oesophageal cancer incidence ranged from 1.7 cases to 15.4 cases and 2.6 cases to 14.2 cases per 100,000 males and females, respectively with specific disaggregated rates per stratified periods of 1960-1966, 1967-1971, 1991-1994, 1995-1997 of 1.7, 5.1, 15.8, 13.0 and 2.6, 7.9, 9.4, 14.2 cases in males and females, respectively ( Figure 2 ). There was a sharp decline in age-male specific incidence rate from 15.8 cases to 13.0 cases per 100,000 male populations between 1991-1994 and 1995-1997 age groups. However, data from 1972 to 1990 could not be retrieved. The median age of the oesophageal cancer patients in the region at diagnosis was 59 years with a range spanning from 20 years to 96 years. The disease was prominent amongst 45-64 years age group across the region in both sexes with 3% and 7% of patients with unknown ages in males and females, respectively ( Figure 3 ).
On average, the regional studies showed a 2:1 male gender predominance influence on incidence and prevalence of the disease during the period under study, although two countries, Uganda in east Africa and Guinea in west Africa showed a minor female predominance (Table 1) . Geographical distribution of the disease showed that the population in the southern and eastern African Sub-Regions had far much higher age-gender standardized incidence and prevalence rates, averaging ten times more than their counterparts in the western African Sub-Region (Table 1) . There was not enough data to disaggregate the cell types of esophageal cancer to show their trend over the study period but anecdotal reports showed that squamous cell carcinoma was more common than adenocarcinoma.
Discussion
Oesophageal cancer had been a known health problem since the pre-independence era in the Sub-Saharan African Region 5 . The epidemiologic aspects of oesophageal cancer are well known although the it's aetiology is known to be complex and composed of multiple factors, those caused by the environment being of greatest importance 2, 3 . The risk factors for specific cell type of oesophageal cancer are also well established and vary dramatically for squamous cell carcinoma and adenocarcinoma. Risk factors for oesophageal squamous cell carcinoma include, smoking, excessive alcohol consumption and poor diet but is also associated with consumption of extremely hot beverages and infection with helicobacter pylori 2, 3, 12, 13, 14, 15, 16 . In Africa, epidemiologic studies have implicated smoking, excessive alcohol consumption, poor diet and consumption of foods contaminated with fungal elements from fungal species like Fusarium verticilliodes and Fusarium moniliforme 3, 16 . On the other hand, risk factor for oesophageal adenocarcinoma include Barrett's oesophagus, smoking and obesity but is also associated with history of gastro-oesophageal reflux disease, hiatus hernia and p53 gene mutation 17 . Therefore, the majority of the factors so far implicated in oesophageal cancer aetiology appear to act directly on the oesophagus rather than systemically. However, more arguments in this paper would be biased towards risk factors of squamous cell type of oesophageal cancer than those of other cell types because anecdotal reports during the period of study showed over 95% predominance of squamous cell carcinoma.
Incidence Trends of oesophageal in SubSaharan African Region
Studies under the period of study showed in general a steady increase in population based age gender standardized disease incidence and prevalence rates. This is in line with studies done in America 12 , Europe 18 and Asia 19, 20, 21 . However, most of the data in the Sub-Saharan African Region were not always consistently accessible to show continuity. The few studies which showed continuity using the same methodologies could be depicted from Uganda, Zimbabwe, Republic of South Africa and Kenya. For instance, the cumulative increase of the disease incidence rates from the stratified periods of 1960-1966, 1967-1971, 1991-1994 and 1995-1997 were statistically significant in both sexes ranging from 1.7 cases to 15.8 cases per 100, 000 males and 2.6 cases to 14.2 cases per 100,000 females in Uganda (Figure 2 ). The average incidence rate of oesophageal cancer in the region, therefore, has shown that the estimated incidence by the GLOCAN 2002 series International Agency for Research on Cancer and National Cancer for Biotechnology Information were under estimated 1, 22 . The reasons attributed to this increase in the region could be explicated as due to improvement in disease diagnosis by health care providers, improvement in healthseeking behaviour of the people for modern medicine in comparison to traditional medicine, changes in the people's lifestyles opting for westernized life and endemic poverty.
Improvement in oesophageal cancer diagnosis and health-seeking behaviour of the African People
It is a known fact that during the initial revolution of modern medicine in Sub-Saharan Africa, there has been continuous improvement in disease diagnosis including oesophageal cancer due to advancement in medical diagnostic technology. There has been increasing numbers of medical specialists in pathology, radiologists (barium swallow) and upper gastrointestinal endoscopists in the region resulting in confirmed diagnosis and autopsy of oesophageal cancer. On the other hand, there has been an overwhelming shift of African People's health-seeking behaviour since the civilization in the region opting for modern medicine such that they prefer consulting a physician to a traditional healer. Therefore, the continuous increase in the oesophageal incidence can be partly attributed to the improved diagnosis over the cumulative increased number of clients and patients consulting physicians in the region.
Changes in living lifestyles of African People
All the countries in the region except Ethiopia were colonies of western countries, especially United Kingdom, France and Portugal before acquiring independence. As such there was, admittedly, assimilation and minor changes in the typical tradition and lifestyles of the people in the region. This has been su mounted by the fact that the changes in lifestyle is anticipated due to many opportunities of Africans to train and work in western countries as well as due to globalization whereby the western people are also working and living in Africa. The sequelae of these changes include some lifestyles which predispose the Africans to risk factors of oesophageal cancer including smoking, excessive smoking and obesity.
Nutritional deficiencies
Micronutrients deficiencies including iron, beta-carotene, vitamin E, selenium, riboflavin, niacin, retinol and zinc have been documented to be associated with increased risk of oesophageal cancer, especially in high risk patients 12, 23 . Nutritional deficiencies can be developed by chronic alcohol use as well as by poverty and lack of an adequate food supply. Most countries in the Sub-Saharan African Region had extreme poverty and malnutrition during the period under study which can be attributed to endemic poverty and HIV/ AIDS pandemic 24 . On the other hand, cereal staple foods in the region are prepared in such a way that they promote deficiency of some specific nutrients and micronutrients predisposing the consumers to a favourable pathophysiologic condition of the disease process. However, the relationship between oesophagitis or oesophageal cancer and nutritional status is not fully elucidated, but if it is determined would be helpful to suggest primary method of oesophageal cancer prevention and therefore, providing a chance of lowering the incidence of this deadly disease. Therefore, continuous research on this factor is recommended using standardized methodology for comparison at regional level.
Gender influence on incidence of oesophageal cancer in SubSaharan African Region
Overall, the studies indicated a male predominant influence of 2:1 on incidence of oesophageal cancer in the region. This is consistent with the reported studies in other hot spot areas of the disease worldwide 25 . Male gender in the region was an added risk factor which could be expected due to the fact that most of the known risk factors of the oesophageal cancer were to do with behaviour of smoking and excessive alcohol consumption, of which men are known to be worse consumers than their gender counterpart. Additionally, many tribes in Sub-Saharan Africa regard, particularly heavy drinking of spirits as a male prerogative 13 . However, some of the studies in Uganda and Guinea showed minor female-age standardized incidence rates predominance 8, 26 (Table 1) . This isolated perculiarity can be partly attributed to the practice of poor ventilated kitchen indoor-fire-cooking customs, although epidemiologic studies on this factor are not yet published. During the period under study, most customs in the region were that house chores, including cooking was a prerogative of female gender, especially before the Universal Declaration of Human Rights by the United Nations General Assembly in 1948 being substantiated through gender equality in 2006 27 . Smoking is a known risk factor of oesophageal cancer because it predisposes to rapid concentration of known carcinogens, for instance hydrocarbons and nitrosamines 14 . Therefore, poor ventilated kitchen-fire-cooking may predispose the woman to the same carcinogens if she habitually does her house chores from childhood. However, it is a conjecture because there was no data to support this line of argument in Uganda and Guinea. Some research is needed to test the hypothesis in the specific countries mentioned.
Age influence on oesophageal cancer in SubSaharan Africa
Oesophageal cancer is substantiated to be a disease of adulthood in the region because the youngest patient recorded in cancer registries was 20 years of age and 96 years on the other extreme. There was higher percentage of females with unknown age, 7%, probably due to higher illiteracy than their gender counterpart in the region during the period of study. The situation could be different now because of massive female gender empowerment activists in the region. The disease was prominent amongst 45-64 years age group across the region in both sexes (Figure 3 ). This could be supporting the pathophysiology of the disease deemed to be due some minimum threshold exposure of carcinogens to trigger the process of the disease. The median age group was slightly younger in the region than figures worldwide, probably due to the relatively younger life expectancies at birth in the Sub-Saharan African Region 11 which could also mean that there is worse exposure to carcinogens which trigger the disease process or there are other predisposing factors in the region precipitating the progress of the natural disease than other regions.
Geographical influence on the incidence of oesophageal cancer in SubSaharan African Region
A well known unique epidemiological feature of oesophageal cancer mentioned in literature has been the uneven geographic distribution, with high incidence found within sharply demarcated geographic confines 25, 28 . That was exactly what studies in the region had also revealed. During the period of the study, data on incidence showed that the southern and eastern sub-regions of the Sub-Saharan African Region were shown to be the hot spots of oesophageal cancer in comparison with their western counterpart ( Table  1) . Studies done to find out the cause of that geographical uneven distribution of the disease in the region were not conclusive. Some of the attributes mentioned can be grouped as environmenta l2 and ethnic attributes with the former being sub-grouped into social environment and physical environment.
Environment
Another factor that was studied in Sub-Saharan Africa was the environmental contribution which was postulated to be among the cause of the geographical variation of oesophageal cancer. They studied both physical and social environmental factors. Soil, water, staple foods, beer and spirits chemistry was studied for physical environment. Studies had showed that the majority of the people in the region were consuming locally brewed spirits/beer. The perculiar process of brewing the locally-made spirits/beer predisposed the consumers to some known carcinogens 29 . Studies had shown contaminated spirits/beer with metallic carcinogens and various carcinogenic fungal elements 3, 16, 29, 30 partly due to additives in the spirit/beer and modernization of brewing local spirits/beers from clay pots to metallic pots 31 . The minerals including lead, zinc and copper as well as other compounds like polycyclic hydrocarbons and nitrosamines 32 were found to be in spirits/beer above normal ranges. However, the linkage of those minerals and substances to oesophageal cancer pathophysiology was not studied in terms of concentration of them in patients in comparison with control subjects. However, this might explain the findings of Blot
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, which were later expounded on by Claudia 12 in 2005 that consumption of specific alcoholic beverages, such as apple brandies, maize beer, sugar-distilled spirits and moonshine whiskeys, is associated with increased rates of oesophageal cancer. Therefore, these data compels the epidemiologists in the region to conduct an advanced and standardized epidemiologic research of physical environmental factors on oesophageal cancer incidence using comparable methodologies. On the other hand, social environment included the behaviour and lifestyle of people in the different areas of the region which is attributed by their customs, religion and cultural values. First, synergistic effect of heavy alcohol consumption and smoking habits which was studied to be a strong risk factor of oesophageal cancer 12 could be a potential factor separating western Africa from southern and eastern Africa in terms of disparities of esophageal cancer incidence. However, this is just a hypothetical conjecture needed to be proven with research. The data on this factor is scanty and anecdotal, therefore, unworthy of comment, although it might be very important to find out the types, methods and frequencies of smoking and alcohol consumption in various ethnic groups which may later be used as evidence based data for legislation of local cigarettes and spirit/beer in the region. Cigarettes and spirits/beer legislation policies were not known to be effected during the period of study in the region. Second, diet that is high in red and salty meat is a known risk factor for oesophageal squamous cell carcinoma 12, 13 . Therefore, further research on bantu-speaking tribes who traditionally and culturally live on red meat as a custom like the Zulu, Ngoni tribes of southern part of Africa and Maasai tribe of the eastern part of Africa, is indicated.
Ethnicity
Some studies done in America and Europe have elucidated the effect of racial disparities between different racies 12, 18 . The studies in America showed disparities between American blacks and whites where oesophageal cancer incidence rate of the former was about twice that of the latter 18 . This is likely to be the same amongst the Sub-Saharan African ethnic groups although Hendricks and Parker 2 in 2002 in South Africa studied few patients with only oesophageal squamous cell carcinoma and displayed a lower incidence of point mutations in the p53 gene than what was described in other studies in different regions. Gatei in 1978 19 summarized his oesophageal cancer's geographical distribution study in the western, central and northern Kenya by saying that the disparities in incidence and prevalence he found among the ethnic groups in the country were unlikely to be attributed to differences in reporting of the cases nor distribution of medical facilities in the area. However, this conclusion was separately challenged in a different set up by Wapnick 25 who studied the origin by birth or the feeding hospitals of cases of oesophageal cancer seen at Harare Hospital in Zimbabwe which explicated the opinion of medical tourism because the high incidence rate reported previously for cases seen in Zimbabwe was, in part, due to the relatively significant larger number of patients from the neighboring countries like Malawi and Mozambique who were admitted in various satellite peripheral hospitals in the country and were being referred to the state-of-the art hospital around that sub-region. However, there was no data to show the origin by birth or referral hospitals for the cases reported in general in all southern and eastern African Hospitals to substantiate that western African patients were being seen more in the southern and eastern African Hospitals to answer the high incidence rate of the disease in the latter sub-region.
Other epidemiological factors
Occurrence of oesophageal cancer according to site (upper, middle and lower esophagus) and cell type is not reported in this paper because most studies in the region did not disaggregate such data. It was argued that many surgeons and pathologists did not indicate the site from where the biopsy or autopsy was taken. And half of the oesophageal cancer diagnosed during the period under study which were registered in the national cancer registries or specific hospital cancer registries were done based on clinical investigations [radiological (barium swallow) and upper digestive endoscopy] without histology confirmation, especially before 1990. Obviously, the reason is likely to be because there were very few histology centres and well trained specialists by then. Some associated risk factors deemed to also be important in the region are prevalence of helicobacter pylori infection and the habit of consuming extremely hot beverages 15 . However, there was not enough data to comment on.
Conclusion
Oesophageal cancer is on the increase in the Sub-Saharan African Region with uneven geographical distribution. The disease incidence is exclusively higher in the eastern and southern African Sub-regions with adult males as high-risk population. Therefore, countries of the region are encouraged together with global health organizations to include oesophageal cancer amongst diseases of public health importance for effective prevention, early diagnosis and effective treatment. The data from the studies also support the need for advances in early detection biomarker research and standardization of diagnostic methodologies for possibility of screening high-risk populations in the region.
